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@ Thiazolldinedione derivatives, their production and use. 
© Thiazolldinedione derivatives of the general formula: 

tCH2)n N> /■ 

iR3 6 

Iwherein and R» are the same or different and each 
represent hydrogen or a lower alkyl group; R' is hydrogen or 
an acyl group: n Is 0 or 11 and salts thereof are novel 
compounds, which exhibit In mammals blood sugar- and 
lipid-lowerinQ activity, and are of value as a therapuetic 
agent for diabetes and therapeutic agent for hyperlipemia. 
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Thiazolidinedione Derivatives, Their Prodction and Use 

The present invention relates to novel thiazolidinedione 
derivatives having blood sugar- and lipid- lowering activity, 
to a process for producing the same, and to pharmaceutical 
compositions containing the same. 

A great variety of biguanide and sulfonylurea compounds 
have been conventionally employed as a therapeutic agent for 
diabetes. However, biguanide compounds cause lactic acidosis 
and therefore, are hardly used at present, while sulfonylurea 
compounds exhibit potent blood sugar lowering activity but 
often bring about serious hypoglycemia, thus requiring 
precautions for use. The present inventors, after extensive 
research to find a compound having blood sugar lowering 
activity which is free from such drawbacks, found out novel 
thiazolidinedione derivatives having excellent blood siigar- 
and lipid-lowering activity. 

The present invention relates to: 
1. Thiazolidinedione derivatives of the general formula: 

^^-Oi-CH-CH2-0-O^CH2-CH-<j:=0 (D 
Or3 I 



[wherein and are the same or different and each represent 
hydrogen or a lower alkyl group; R^ is hydrogen or an acyl 
group; n is 0 or 13 , 

2. A process for producing thiazolidinedione derivatives of 
the general formula (I) , characterized in that said process 
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comprises reacting a compound of the general formula: 



^■^XcH- CH2-O-Q -CHa-CH-COOR- 



^CH- CH2-0-^ -CH2-9H-COOR=' (n) 

<fH2>n 
0R4 

[wherein r1, r2 and n are as defined hereinbefore; r4 is 
hydrogen or an acyl group; r5 is hydrogen or a lower alkyl 
group; X is a halogen atom] with thiourea to 
10 produce a compound of the general formula: 

R? 



^^'O'" CH2-0-Q)- CH2-CH— C=0 
(Cl^)n S NH 

L 



(III) 



[.wherein each of the symbols is as defined hereinbeof re] 
and hydrolyzing the resulting compound, followed by acylating 
if necessary, and 

3 . Pharmaceutical compositions which contain thiazolidinedione 
derivatives of the general formula (I) or salts thereof. 

With reference to the above general formulae (I) , 
(II) and (III) , examples of the lower alkyl group represented 
by r1 and include lower alkyl groups having 1 to 4 carbon 
atoms, such as methyl, ethyl,- propyl, isopropyl and butyl, 
25 preferably those having 1 to 3 carbon atoms in particular, 

and these may be substituted for hydrogen atoms at arbitrary 
positions of the pyridine ring. As the acyl group represented 
by R , by way of example, there may be mentioned formyl, 
alkylcarbonyl having 2 to 6 carbon atoms (e.g. acetyl, 
30 propionyl, butyryl, isobutyryl, pentanoyl, isopentanoyl, 

hexanoyl, etc.), aralkylcarbonyl having 8 to 9 carbon atoms 
(e.g. phenylacetyl, phenylpropionyl, etc.), arylcarbonyl 
having 6 to 8 carbon atoms (e.g. benzoyl, p-toluoyl, etc.). 
As the acyl group represented by R^, there may be mentioned 
35 the same as the acyl groups represented by R"^. As the lower 
alkyl group represented by R^, there may be mentioned the 
same^as the above-described lower alkyl groups represented 
by R and R . Examples of the halogen atom represented by 
X include chlorine, bromine and iodine. 
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The thiazolidinedione derivatives of the general 
formula (I) are amphoteric compounds having acid nitrogen 
in the thiazolidine ring and alkaline nitrogen in the pyridine 
ring, and exist both in acid and base salts. Referring to 
salts of the thiazolidinedione derivatives (I) , examples of 
the acid salts include inorganic acid salts, such as hydro- 
chlorides, hydrobroroides , sulfates, phosphates and methane- 
sulfonates, and organic acid salts, such as toluenesulf onates , 
oxalates, malonates, maleates, fumarates, succinates, 
tartrates and malates, while examples of the base salts 
include metal salts, such as sodium salts, potassium salts, 
alxaminum salts, magnesium salts and calcium salts. 

As specific examples of the thiazolidinedione 
derivatives of the general formula (I) and their salts, 
there may be mentioned the following compounds: 

5-{4- [2-Hydroxy-2-(5-methyl-2-pyridyl)ethoxy]benzyl}- 

2 , 4-thiazolidinedione, 

5-{4- [2-Acetoxy-2- {5-methyl-2-pyridyl) ethoxy]benzyl>- 

2 , 4-thiazolidinedione , 

5- { 4- 1 3-Hydroxy-2- ( 3-methy 1- 2-pyridy 1) propoxy 3 benzyl > - 
2 , 4-thiazolidinedione , 

5- {4- [ 3-Acetoxy-2- ( 3-methyl-2-pyridyl) propoxy] benzyl } - 

2 , 4-thiazolidinedione , 

5-{4-l3-Benzoyloxy-2-{3-methyl-2-pyridyl)propoxy]benzyl}- 

2 , 4-thiazolidinedione , 

5-{4- [2-(5-Ethyl-2-pyridyl) -2-hydroxyethoxy]benzyl>-2,4- 

thiazolidinedione , 

5-{4- [2- (5-Ethyl-2-pyridyl) -2-f ormyloxyethoxy] benzyl >- 

2, 4 -thiazolidinedione, 

5-{4-t2-Acetoxy-2-(5-ethyl-2-pyridyl)ethoxy3benzyl}-2,4- 

thiazolidinedione , 

5- { 4- 1 2- ( 5-Ethy 1 -2-pyridyl) -2-propionyloxyethoxy] benzyl } - 

2 , 4-thiazolidinedione 

5- { 4 - [2- ( 5-Ethyl-2-pyridyl) -2-butyryloxyethoxyl benzyl } - 
2 , 4-thiazolidinedione , 

5_{4-[2-(5-Ethyl-2-pyridyl) -2-isobutyryloxyethoxy 1 benzyl }- 

2 , 4-thiazolidinedione , 
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5-i4- [2-(5-Ethyl-2-pyridyl) -2-valeryloxyethoxy3 benzyl}- 
2 , 4-thiazolidinedione 9 

5- 1 4- L2-Benzoyloxy-2- ( 5-ethyl-2-pyridyl) ethoxy ] benzyl } - 
2 r 4 -thiazolidinedione , 

5-{4-t2- ( 5-Ethyl- 2-py ridy 1 ) - 3 -hydroxypropoxy ] benzyl } -2 , 4 - 
thiazolidlnedione , 

5-{4- [3-Acetoxy-2- (5-ethyl-2-pyridyl)propoxy] benzyl }'-2, 4- 
thiazolldinedlone , 

5- { 4 - 1 2-Hydroxy- 2- ( 2-pyridyl ) ethoxy] benzyl > - 2 ^ 4- 
thiazolidlnedione , 

5-"{4-[2-Acetoxy-2- (2-pyridyl) ethoxy ] benzyl} -2,4- 
thiazolidinedione , 

5-14- [2-Propionyloxy-2- (2-pyridyl) ethoxy]benzyl}-2,4- 
thiazolidinedione , 

5 - { 4 - [ 2-Benzoyloxy-2- 1 2-pyridyl) ethoxy] benzyl } -2 , 4 - 
thiazolidlnedione , 

5-{4- [3-Eydroxy-2-(2-pyridyl)propoxyJbenzyl}-2,4- 
thiazolidinedione , 

5 - { 4 - [ 3 -Ace to xy- 2- ( 2-pyridyl ) propoxy ] benzyl } - 2 , 4 - 
thiazolidlnedione 

5- { 4- [ 2-Eydroxy-2- ( 5-methyl-2-pyridyl) ethoxy] benzyl } -2 , 4- 
thiazolidinedione , 

5-- { 4 - [ 2-Acetoxy-2- ( 5 -methyl- 2-pyridyl) ethoxy] benzyl ) - 2 , 4- 
thiazolidlnedione , 

5- {4- [2- (5-Methyl-2-pyridyl) -2-propionyloxyethoxy] benzyl) - 
2 , 4-thiazolidinedione, 

5- { 4 - 1 2-B enzoyloxy-2- ( 5-me thy 1-2-pyridy 1 ) ethoxyj b enzy 1 > - 
2 , 4-thiazolidinedione , 

5-{ 4- [3-Hydroxy-2- ( 5 -methyl -2-pyridyl) propoxy] benzyl }- 
2 , 4-thiazolidinedione , 

5- { 4 - [ 2 -Hydroxy- 2- { 3 -methyl- 2-pyridyl ) ethoxy] benzyl } -2 , 4- 
thiazolidinedione , 

5-14- [2-Acetoxy-2-(3-methyl-2-pyridyl) ethoxy] benzyl }- 
2 r 4-thiazolidinedione , 

5- 1 4 - [ 2-B enzoyloxy-2- ( 3-methyl-2-pyridyl) ethoxy 1 benzyl } - 
2,4 -thi azolidinedione , 
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5-{4-l2-Hydroxy-2-(4-roethyl-2-pyridyl)ethoxy]benzyl)- 

2 , 4 - thiazolidinedione , 

5-{4-l2-Acetoxy-2-(4-methyl-2-pyridyl)ethoxyJbenzyl>- 

2 , 4-thiazolidinedione , 

5-{4- l2-Hydroxy-2- (4 , 6-din»ethyl-2-pyridyl) ethoxylbenzyl}- 

2, 4-thiazolidinedione, and 

5-{4- t2-Acetoxy-2- (4 ,6-dimethyl-2-pyridyl) ethoxy] benzyl} - 

2 , 4 -thiazolidinedione . 

The reaction of a compound of the general formula (II) 
with thiourea is normally conducted in a solvent, such as 
alcohols (e.g., methanol, ethanol, propanol, 2-propanol, 
butanol, isobutanol, 2.methoxyethanol , etc.), dimethylsulfoxxde 
and sulfolane. The reaction temperature normally ranges 
from 20-C to 180-C, preferably from 60»C to 150-C, The 
amount of thiourea to be used is 1 to 2 moles per mole of 
the compound (II) . In this reaction, hydrogen halxde xs 
formed as a by-product as the reaction proceeds, and the 
reaction may be carried out in the presence of a deacidifyxng 
agent added, such as sodium acetate and potassium acetate, 
in order to capture such hydrogen halide. The deacidifymg 
agent is normally used at a ratio of 1 to 1.5 moles per mole 
of the compound (II). By means of such reactions, the compound 
(III) is produced, and can be isolated, if desired, or may 
be subjected to the next hydrolysis step directly without 
isolation of the compound (III) . 

Hydrolysis of the compound (III) is normally carried 
out in an appropriate solvent and in the presence of water 
and a mineral acid. As the solvent, there may be mentioned 
such solvents as may be used in the above-described reaction 
of the compound (II) with thiourea. Examples of the mxneral 
acid include hydrochloric acid, hydrobromic acid, sulfuric 
acid and so forth, and its amount to be used is 0.1 to 10 
moles per mole of the compound (III), preferably 0.2 to 3 
moles. The addition amount of water is normally a large 
excess amount against 1 mole of the compound (II) . Thxs 
reaction is normally conducted under warming or heatxng. 
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and the reaction temperature is normally 60 to 150 **C. The 
reaction time ranges noinnally from several hours to ten-odd 
hours • 

By means of this reaction, there can be obtained the 
compound of the general formula (I) where R-' is hydrogen 
(hereinafter referred to in some instances as "hydroxyl 
compound (I ' ) " ) • 

The above-mentioned hydroxyl compound (I*) may be 
subjected to the following acylation reaction, if necessary. 

The acylation reaction of the hydroxyl compound 
is normally carried out by the action of an acylating agent 
in an appropriate solvent and in the presence of a base. 
Examples of the said solvent include esters, such as ethyl 
acetate, aromatic hydrocarbons, such as benzene, toluene and ^ 
xylene, ethers, such as diethyl ether, diisopropyl ether, 
tetrahydrofurane and dioxane, ketones, such as acetone and 
methyl ethyl ketone, and chlorinated hydrocarbons, such as 
dichloromethane , chloroform and carbon tetrachloride, as well 
as dimethylf ormamide , etc. As the acylating agent, there may 
be mentioned fozrmic acid, acid anhydrides or acid halides of 
aliphatic, aromatic-aliphatic or aromatic carboxylic acids, 
and the like. Examples of the said aliphatic carboxylic acids 
include those having 2 to 6 carbon atoms, such as acetic acid, 
propionic acid, butyric acid, isobutyric acid, valeric acid, 
isovaleric acid and hexanoic acid, and as exanoles of the said arcmatic- 
aliphatic carboxylic acids, there may be mentioned those 
having 8 to 9 carbon atoms , such as phenylacetic acid and 
phenyl propionic acid, while examples of the said aromatic 
carboxylic acids include those having 7 to 8 carbon atoms, 
such as benzoic acid and p-methylbenzoic acid, whereby for 
example halogen (e.g., fluorine, chlorine, bromine, etc.), 
alkoxy (e.g., methoxy, ethoxy, etc.) and trif luoromethyl 
groups may further be substituted for hydrogen atoms on 
these aromatic nuclei. 

The amount of the acylating agent to be used is normally 
1 to 10 moles per mole of the hydroxyl compound (I'), preferably 
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1 to 2 moles. Examples of the base include amines, such as 
pyridine and triethylamine , and carbonates and hydrogen- 
carbonates, such as sodium carbonate, potassium carbonate, 
sodium hydrogencarbonate and potassium hydrogencarbonate . 
The base is normally used in an equimolar amount or a large 
excess amount against the acylating agent. In cases in which 
pyridine is used as a base, a large excess amount of pyridine 
employed can also serve as a solvent. This reaction is normally 
carried out at a temperature of -20°C to 40»C, and the reaction 
time normally ranges from 10 minutes to 24 hours. By means 
of this reaction, there can be obtained the compound of the 
genereal formula (I) where r3 is an acyl group [hereinafter 
referred to in some instances as "acyl compound 

The thiazolidinedione derivatives (I) , if necessary, 
can be converted into salts by reacting with acid or base in 
accordance with a conventional method. 

The thiazolidinedione derivatives and their salts as 
obtained in the above manner can be isolated and purified by 
known separation/purification means, such as concentration, 

concentration under reduced pressure, solvent extraction, 
crystallization, recrystallization, phase transfer and 

chromatography . 

The compounds (I) of the present invention and their 
salts, in mammals (e.g., mice, dogs, cats, monkeys and man), 
demonstrate excellent blood sugar- and lipid-lowering 
activity, and in addition, are less toxic, being low both in 
acute and subacute toxicities; for example, 5-{4- t2-hydroxy- 

2- (6-methyl-2-pyridyl) ethoxy] benzyl >-2 ,4-thia2olidinedione , 
5-{4-t3-hydroxy-2-(3-methyl-2-pyridyl)propoxylbenzyl}-2,4- 
thiazolidinedione, 5-14- [2- (5-ethyl-2-pyridyl) - 2 -hydroxy lethoxy- 
benzyl}-2,4-thia2olidinedione, ^-^ 4- [2- (5-ethyl-2-pyridyl) - 

3- hydroxypropoxyl benzyl > -2 , 4-thiazolidinedione , 5-{ 4- [2- 
acetoxy-2-(6-methyl-2-pyridyl)ethoxy]benzyl}-2,4-thiazolidine- 

dione and 5-{4- [3-acetoxy-2- (5-ethyl-2-pyridyl) propoxy) - 

benzyl} -2, 4- thiazolidinedione were all found to exhibit an 

LD50 value of not less than 5000 mg/kg in ratswhen administered 
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orally. These suggest that the thiazolidinedione derivatives.. 
(I) and their salts are useful for the treatment of 
hyperlipemia, diabetes and their complications. With 
reference to the method of administration, they are normally 
usable orally for example in the form of tablets, capsules, 
powders, granules, etc., but can also be administered 
parenterally in the form of injectable solutions, suppositories, 
pellets, etc., as the case may be. In the case of their being 
eitployed as a therapeutic agent for diabetes of humans,: they can be 
normally administered orally in daily doses of 0.05 mg to 
10 mg/kg or parenterally in daily doses of 0.01 mg to 10 
mg/kg, and in the case of their being utilized as 
a therapeutic agent for hyperlipemia of humans,, they can — — — ^ 
be normally given orally in daily doses of 0^05 mg to 10 
mg/kg or parenterally in daily doses of 0.01 lag to 10 mg/kg, 
whereby it is desirable to administer such 

quantities once daily or intermittently twice to four times 
weekly . 

The starting compound (II) of the present invention can 
be produced for example by the follov/ing methods. 
1) Production of the compound of the general formula (11) 
where n is 0 ; 




(II") 

[wherein , and X are as defined hereinbefore; R^'is as 
defined by the acyl group represented by r3 or R^'JR^' is as 
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defined by the lower alkyl group represented by r5] 

The oxidation reaction of the compound (IV) to the 
compound (V) can be carried out easily by reacting the 
compound (IV) with hydrogen peroxide or an organic peracid. 
Examples of such an organic peracid include perforraic acid, 
peracetic acid, pertrif luoroacetic acid, perbenzoic acid, 
m-chloroperbenzoic acid, etc., and this oxidation reaction 
can be conducted in accordance with the general methods known 
per se. The acylation reaction of the compound (V) to the 
compound (II') is carried out by reacting the compound (V) 
with an acylating agent, and is easily conducted normally 
by heating with an acid anhydride or acid halide at 80 "C to 
150'C. The hydrolysis reaction of the compound (II') to the 
compound (II") can be conducted by "an ordinary method using 
sodium hydroxide or potassitam hydroxide. 

ii) Production of the compound of the general formula (II) 
where n is 1: 

C3I20H CH20H 
(VI) (VIII) 
r2, 



Catalytic 
reduction 



T« L, J, 2) CH,=CH-CX)0r5 



OizOH ^ 2) CH2= 

(IX) (X) 



r2_ 



CH20H ^ CH2OR3 X 

(II-) (II"") 
[wherein each of the symbols is as defined hereinbefore] . 

The reaction of the compound (VI.) to the compound (VIII) 
is carried out by allowing the compounds IVI) and (VII) to 
undergo condensation in the presence of sodium hydride. This 
reaction can be conducted in a solvent such as dimethyl- 
formamide and tetrahydrof urane at -10 »C to 20<»C. The subsequent 
reaction of the compound (VIII) to the compound (IX) is 
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carried out^ for example^ by subjecting the compound (Viii) 
to catalytic reduction in an ordinary manner with use of 
palladivim carbon as a catalyst. The reaction of the compound 
(IX) to the compound CII"') is conducted by diazotizing the 
compound (IX) in the presence of a hydrogen halide (HX) and 
further subjecting the resulting diazotized compoxind to 

the so-called Meerwein arylation reaction which involves 
the reaction with acrylic acid or its esters (X) in the 
presence of a copper catalyst (e.g., cuprous oxide , cupric 
oxide, cuprous chloride, cupric chloride, cuprous bromide, 
cupric bromide, etc.) . The reaction of the compound (II"') 
to the compound (11"") is conducted by acylating the compound 
(•II"*) . This reaction can be carried out in the same manner 
as the procedure of acylating the above-described compound (V) . 

The examples, reference examples and experiment 
example are described below to illustrate the present 
invention more specifically, but are not intended to limit 
the present invention. 

Example 1 

A mixture of methyl 3-{4- t2-acetoxy-2- (6-methyl-2- 
pyridyl) e thoxy ] phenyl i -2-bromopropionate (3.2 g) , thiourea 
(558 mg) , sodiiim acetate (599 mg) and ethanol (30 mZ) was 
heated under reflux for 4 hours, and then 6N-hydrochloric acid 
^(30 mSL) was added to the mixture, followed by heating under 
reflux for 16 hours. After neutralization with aqueous sodium 
hydrogencarbonate solution, the reaction mixture v/as extracted 
with chloroform, and the chloroform layer was washed with 
water and dried (MgS04) . After the solvent was distilled off, 
the residue was chroma tographed on a silica-gel (100 g) column 
and elution was effected with benzene-acetone (10:1, V/V) 
to give 5-{4- [2-hydroxy~2- (6-methyl-2-pyriGyl) ethoxy] benzyl }- 
2,4-thiazolidinedione in the form of crystals. Yield of 0.9 5 g 
Recrystallization from ethyl acetate-hexane produced colorless 
prisms, m.p. 154-155**C. 
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Elemental analysis, for C18H18N2O4S 
Calcd.: C, 60.32; H, 5.06; N, 7.82 
Found : C, 60.53; H, 5.2,4; N, 7.75 

Example 2 

(1) A mixture of methyl 2-bromo-3-{4- l3-hydroxy-2- {3- 
methyl-2-pyridyl)propoxyl phenyl} propionate (4.7 g) , thiourea 
{875 mg), sodium acetate (943 mg) and ethanol (50 mH) was 
heated under reflux for 3 hours. The mixture was diluted with 
water, neutralized with aqueous sodium hydrogencarbonate 
solution and extracted with ethyl acetate. The ethyl acetate 
layer was washed with water, dried (MgS04) and freed of the 
solvent to give 5-i 4- [3-hydroxy-2- ( 3-methyl-2-pyridyl) propoxy] - 
benzyl }-2-imino-4-thiazolidinone in the form of crystals. 
Yield of 25 g. Recrystallization from chloroform-methanol 
produced colorless prisms, m.p. 213-214''C. 
Elemental analysis, for C19H21N3O3S 
Calcd.: C, 61.44; H, 5.70; N, 11.31 
Found : C, 61.14; H, 5.62; N, 1-0.99 
(2) 5-14- t3-hydroxy-2- ( 3-methyl-2-pyridyl) propoxy] benzyl} - 
2-imino-4-thiazolidinone (2.3 g) was dissolved in a mixture 
of 2N-hydrochloric acid and ethanol (20 ml), and the solution 
was heated under reflux for 4 hours. After neutralization 
with aqueous sodium hydrogencarbonate solution, the solution 
was extracted with chloroform, and the chloroform layer was 
washed with water and dried (MgS04) . The solvent was distilled 
off to give 5-{4- [3-hydroxy- 2- (3-methyl-2-pyridyl) propoxy] - 
benzyl }-2,4-thiazolidinedione in the form of crystals. Yield 
of 1.9 g. Recrystallization from ethanol produced colorless 
prisms, m.p. 182-183°C. 
Elemental analysis, for C19H20N2O4S 
Calcd.: C, 61,27; H, 5.41; N, 7.52 
Found : C, 61.57; H, 5.49; N, 7.74 

Example 3 

By foll.wino the same procedure as described in Example 
methyl 3- {4- I 2-acetoxy-2- ( 5-ethyl- 2-pyridyll ethoxy] phenyl i - 
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2- bromopropionate (10.0 g) ^ thiourea (2.0 g) and sodium 
acetate (2.2 g) were allowed to undergo reaction in ethanol 
and hydrolysis was performed to give 5-{4- [2-(5-ethyl-2- 
pyridyl) -2-hydroxyethoxy] benzoyl }-2,4-thia2olidinedione in the 
form of crystals. Yield of 6.2 g. Recrystalllization from 
ethyl acetate-hexane produced colorless prisms, m.p. 129-130 ®C. 
Elemental analysis ^ for C19H20N2O4S 

Calcd.: Cr 61.27; H, 5.41; 7-52 
Fotind : 61.36; H, 5.71? N, 7,08 

Example 4 

A mixture of methyl 2-bromo-3-l4- [2- (5-ethyl-2-pyridyl) - 

3- hydroxypropoxy] phenyl} propionate (12.2 g) , thiourea (2.2 g) , 

sodium acetate (2.4 g) and ethanol (100 ml) was heated under 

reflux for 3 hours ^ and 3N-hydrochloric acid (100 ml) was 
added to the mixture,, followed by heating under reflux for 

12 hours. After concentration |. the reaction mixture was 
neutralized with aqueous sodium hydro gencarbonate solution 
and extracted with ethyl acetate. The ethyl acetate layer 
was washed with water , dried (MgS04) and then freed of the 
solvent. The residue was chroma tographed on a silica-gel 
(200 g) coluntn,. and elution was effected with benzene-acetone 
(5:1, V/V) to give 5- {4- [2- ( 5-ethyl-2-pyridyl) *3-hydroxy- 
propoxy] benzyl }-2,4-thiazolidinedione in the form of an oily 
substance. Yield of 4.8 g (42.9 %). The siibstance was dissolved 
in methanol (15 vxZ) , and sodium methylate (28 % methanol 
solution, 2.9 g) was added to the solution, followed by 
addition of ethyl ether (150 mJl) to give the sodium salt in 
the form of crystals. Yield of 4.8 g (40.7 %) . Recrystallization 
from ethanol-ethyl ether produced colorless prisms, m.p. 
237-238**C. 

Elemental analysis, for C20H21N2O4S •Na 
Calcd.: C, 58.81; H, 5.18; N, 6.86 
Found : C, 59.06; H, 4.94; N, 6.97 

Example 5 

A mixed solution of 5-{4- [2-hydroxy-2- (6-methyl-2- 
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pyridyl)ethoxylbenzyl}-2,4-thiazolidinedione (350 mg) , 
pyridine (5 ml) and acetic anhydride (0.2 mil) was allowed to 
stand at room temperature for 2 days, and then poured in 
water, followed by extraction with ethyl acetate. The ethyl 
acetate layer was washed with water, dried (MgS04) and freed 
of the solvent. The residue was chromatographed on a silica 
gel (20 g) column, and elution was effected with benzene- 
acetone (15:1, V/V) to give 5-{4- I2-acetoxy-2- (6-methyl-2- 
pyridyl)ethoxy]benzyl}-2,4-thiazolidinedione in the form of 
an oily substance. Yield of 360 mg (89.8 %) . IR (neat): 1740, 
1690, 1230 cm~^. NMR (CDCI3) 6 : 211(3H,s), 2.51(3H,s), 3.02 
(lH,dd,J=14 and 9Hz) , 3 .41 (IH ,dd , J=14 and 4Hz) , 4.37(2H,d, 
J-5HZ), 4.44(lH,dd,J=9 and 4Hz) , 6 .13 CIH , t, J=5Hz) , 6.83(2H, 
d,J=9Hz), 7.09(2H,d,J=9Hz) , 7 .0-7 .7 t3H ,to) . 

Example 6 

A mixture of 5-{4- [2- (5-ethyl-2-pyridyl) -3-hydroxy- 
propoxylbenzyl}r2,4-thiazolidinedione sodium salt (408 mg) , 
pyridine (10 ml) and acetic anhydride (0.15 m£) was stirred 
at room temperature for 8 hours , and poured into water , followed 
by extraction with ethyl acetate. The e±t?^a acetate layer was 
washed with water, dried (MgS04) and freed of the solvent. 
The residue was chromatographed on a. silica-gel (20 g) column 
and elution was effected with benzene-acetone (10:1, V/V) 
to give 5-{4-[3-acetoxy-2-(5-ethyl-2-pyridyl)propoxy]benzyl}- 
2,4-thiazolidinedione in the form of an oily substance. Yield 
of 350 mg (81.8 %) . IR (Neat) : 1740 , 1690, 1230 cm" . NMR 
(CDCl3)6: 1.24(3H,t,J=7Hz) , 2.00(3H,s), 2.64 (2H,q, J=7Hz) , 
3.03(lH,dd,J=14 and 9Hz) , 3 .45 (lH,dd, J=14 and 9Hz) , 3.60 
(lH,m), 4.31(2H,d,J=5Hz), 4 .47 (IH ,dd, J=9 and 4Hz) , 4.55 
(2H,d,J=5Hz), 6.80(2H,d,J=9Hz), 7 .10 (2H,d, J=9Hz) , 7.20(lH,d, 
J=8Hz), 7.48(lH,dd,J=8 and 2Hz) , 8 .42 (IH ,d, J=2Hz) . 
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Examples 7-9 
By following the same procedure as described in 
Example 1, there were obtained the following compounds. 



10 



15 




i^N^'a — CH-CKj-O-^^^-CHj-CH— C=0 

OH c vru 



n 
o 



Example 
No'l 


R 


melting 
point (°C) 


Recrystallization 

solvent 


yield 

(%) _ 


7 


3-CH2 


203-204 


DMF-water 


83.8 


8 


H 


162-164 


ethanol 


46-0 


9 


5-CH2 


135-137 


ethyl acetate- 
hexane 


59.8 



Example 10 

20 By follcwixrc the same procedure as described in 

Example 4, sodiuir. salt, of 5- { 4- [2- (4 ^ 6-Gimethyl-2-pyridyl) - 
2-hydroxyethoxy 3 benzyl }-2 / 4-thia2olidinedione was obtained . 
Yield: 7 2.7%. Recrystallization from ethanol-ether produced 
colorless crystals. m.p. 22E-229°C. 
25 Elemental analysis, for gKj^gN20^S -Na 

Calcd.: C, 57.86; H, 4.86; N, 7.10 
Found : C, 57.38; K, 4.69; N, 6-96 

Example 11 

A mixed solution of 5-{ 4- [2- (5-ethyl-2-pyridyl) -2- 
30 hydroxyethoxy] benzyl} -2 , 4-thiazolidinedione (500 mg) , 

pyridine (5 ml) and propionic anhydride (0.3 ml) was allowed 
to stand over night at room temperature^ and then poured into 
wjitor , followed by extraction with ethyl acetate- The 

ethyl acetate layer was washed with water, dried (MgSO^) and 
35 freed of the solvent. The residuo was chromatocraphed on 
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a silica gel (30 g) column, and elution was effected with 
benzene-acetone (15:1, V/V) to give 5-{4- [2- (5-ethyl-2- 
pyridyl) -2-propionyloxyethoxy] benzyl } -2 , 4-thia2olidinedione 
in the form of an oily substance. Yield of 515 mg (89.7%). 
5 IR(Neat): 1745, 1700, 1170 cm''^ 

NMR (CDC 3)6: 1.13(3H,t,J=7Hz) , 1. 23 (3H, t, J=7Hz) , 
2.40(2H,q,J=7H2) , 2. 31 (2H,q,J=7Hz) , 3.02(lH,dd, 
J=14 and lOHz) , 3.4(lH,m), 4 - 38 (2H,d, J=5Hz) , 
4.40(lH,dd,J=10 and 4Hz) , 6 . 18 (IH, t, J=5Hz) , 
10 6.81(2H,d,J=9H2) , 7 . 10 (2H,d, J=9H2) , 7 . 3-^7 . 6 ( 2H ,ro) , 

8.43 (lH,d,J=2H2) , 9.2(1H, broad). 

Example 12 
15 Example of production of tablets: 



20 



(1) 


5-{4- [2-(5-ethyl-2-pyridyl)-2-hydroxyethoxy]- 
benzyl}-2 ,4-thiazolidinedione 


100 g 


(2) 


Lactose 


50 g 


(3) 


Corn starch 


15 g 


(4) 


Carboxymethylcellulose calcium 


44 c 


(5) 


Magnesium stearate 


1 g 



210 g for 1000 tablets 
The total amount each of the ingredients (1) , (2) 



and (3) are kneaded with 30 g of the ingredient (4) in the 
25 presence of water, and the mixture is vacuum-dried and 

granulated. The resulting granulates are mixed with 14 g 
of the ingredient (4) and 1 g of the ingredient (5) and 
compressed into tablets by use of a tablet compressing 
machine to manufacture 1000 tablets of 8 mir: in diameter each 
30 containing 100 mg of the ingredient (1) . 
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Reference Example 1 

(1) m-Chlorop^rbenzoic acid (70% of content, 7.1 g ) was 
added to a solution of methyl 2-bromo-3-{4- t2-(6-methyl-2- 
pyridyl) ethoxy] phenyl >propionate (10.0 g) in methanol (100 m£) 
and the mixture was heated under reflux for 30 minutes. 
After aqueous sodium thiosulfate solution was added to 
decompose the excess oxidizing agent, water was added to the 
reaction mixture, followed by extraction with ethyl acetate. 
The ethyl acetate layer was washed successively with water, 
2N-potassium hydroxide and water in the mentioned order, 
dried (MgS04) and freed of the solvent by distillation to 
give a crude oily substance of methyl 2-bromo-3-{4- [2- (6- 
methyl-2-pyridyl) ethoxy] phenyl Ipropionate N-oxide. Yield of 
10.1 g. IR (Neat): 1740, 1250 cm*"*^ . 

(2) " A mixture of methyl 2-bromo-3-{ 4- [2- (6--methyl-2« 
pyridyl) ethoxy] phenyl} propionate N--oxide (10.1 g) as obtained 
under (1) and acetic anhydride (50 mil) was heated at 110 

for 1 hour and concentrated under reduced pressure^ and the 
residue was chromatographed on a silica-gel (200 g) colximn. 
Eluticn was effected with benzene-acetone (50 :1 , V/V) to 
cive TT^ethyl 3- {4- [ 2-acetoxy-2- ( 6-methyl-2-pyridyl) ethoxy] - 
phenyl }-2-bromopropionate in the form of an oily substance. 
Yield of 3.3 g. IR (neat) : 1740 cm"^(broad}. NMR (CDCl3)5: 
2.13(3H,s), 2.53(3H,s), 3 .14 (IH^dd/Jf 14 anc 7K2) , 3.40(1H, 
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dd,J=14 and 7Hz) , 3.70(3H,s), 4 .2-4 .5{3H,ro) , 6.15(lH,t,J= 
6H2) , 6.8-7.6(7K,m) . 

Reference Example 2 

(1) 60% Oil-borne sodium hydride (2.8 g) was added little 
by little to a solution of 2-(3-methyl-2-pyridyl) -l, 3- 
propylene glycol (10.0 g) and p-fluoronitrobenzene (8.45 g) 

in dimethylformamide (100 ml) under ice-cooling with stirring. 
After stirring under ice-cooling for 1 hour, the reaction 
solution was poured into ice-cold water, and the aqueous 
mixture was extracted with ethyl acetate. The ethyl acetate 
layer was washed with water, dried (MgS04) and freed of the 
solvent by distillation, and the residue was chromatographed 
on a silica-gel (200 g) column. Elution was effected with 
cyclohexane-ethyl acetate (3:1, V/V) to give 4- t3-hydroxy-2- 
(3-methyl-2-pyridyl) propoxyjnitrobenzene in the form of 
crystals. Yield of 9.6 g. Recrystallization from ethyl acetate 
hexane produced -colorless prisms, m.p. 13.5-136'»C. 
Elemental analysis , for C15H15M2O4 

Calcd.: C, 62,49; H, 5.59; N, 9.72 

Found : C, 62.60; H, 5.69; N, 9.93 

( 2 ) 4 - [ 3-hydroxy- 2- ( 3-me thy 1 - 2-py r icy 1 ) propoxy j nitrobenzene 
(9.0 g) as obtained under (1) was dissolved in methanol (100 m 
and catalytic reduction was conducted at ambient teraperarure 
and at atmospheric pressure with use of 10% palladimn-carbon . 
The catalyst was filtered out, and the solvent was distilled 
off. Then, the residue was dissolved in a mixture of methanol 
(80 m£) , acetone (20 ml) and 47% aqueous hydrobromic acid 
(21.5 g) , and a solution of sodium nitrite (2.4 g) in water 

(5 mZ) was added dropwise to the solution at a temperature 
of not higher than 5»C under ice-cooling, followed by stirring 
at 5"C for 30 minutes. Methyl acrylate (15.9 g) was added to 
the solution, which was then warmed at about 4 0"'C. Cuprous 
chloride (7.0 g) was added little by little to the mixture 
with vigorous stirring, and stirring was continued at the 
reaction temperature maintained at not higher than 45''C for 
about 3 hours until the evolution of nitrogen stopped. The 
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reaction solution was concentrated under reduced pressure, 
and the concentrate was made alkaline with aqueous concentrated 
ammonia and extracted with ethyl acetate. The ethyl acetate 
layer was washed with water, dried (MgS04) and freed of the 
solvent by distillation. The residue was chroma tographed on 
a silica-gel (230 g) column, and elution was effected with 
ethyl ether-hexane-triethylamine (75:25:1, V/V) to give methyl 
2-bromo-3-{4- t3-hydroxy-2- (3-methyl-2-pyridyl) propoxyl phenyl }- 
propionate in the form of an oily substance. Yield of 4.8 g. 
IR (Neat): 3370, 1735 cm~^ . NMR (CDCl3)6: 2.35(3H,s), 2.9- 
3.4(2H,m), 3.3-3.7(lH,m) , 3.63(3H,s), 3 .9 (IK , broad) , 4.07 
(2H,d,J=3Hz) , 4-1-4. 6(3K,m) , 6 . 76 ( 2H ,d , J=9Hz) , 7.Q4(2H,d, 
J=9H2) , 7.3-7.6(2H,m) , 8 .30 (lK,dd, J=5 and 2K2) . 

Reference Example 3 

(1) By following the same procedure as described in 
Reference Example 1-(1) , methyl 2-bromo-3-l4- [2- (S-ethyl-Z- 
pyridyl) ethoxy] phenyDpropionate (18.5 g) was oxidized with 
m-chloroperbenzoic acid to give methyl 2-bromo-3-{4- [2- (5- 
ethyl-2-pyridyl) ethoxy] phenyl Ipropionate K-9xide. Yield of 19.2 g 

(2) Methyl 2-bromo-3-l 4- [2- ( 5-ethyl-2-pyridyl) ethoxy] phenyl}- 
propionate K-oxide (19.0 g) as obtained in Reference, Example 
3-(l) was reacted with acetic anhydride in the same manner 

as described in Reference Example l-(2), and" the resulting 
product was purified by silica-gel column chromatography to 
give methyl 3- { 4- t2-acetoxy-2- ( 5 -ethyl- 2-pyr idyl) ethoxy] ?henyl>- 
2-bromopropionate in the form of an oily substance. Yield of 
10.2 g. IR (Neat): 1730 cm~^. NMR {CDCI3) 6 :1.23 (3H, t, J=7Hz) , 
2.13(3H,s), 2.66(2H,q,J=7Hz), 3 .12 (lH,dd, J=14 and 7Hz) , 3.40 
(lH,dd,J=14 and 7Hz) , 3.70(3K,s), 4 .33(1H, t, J=7Hz) , 4.40 
(2H,d,J=5H2) , 6.17(lH,t,J=5Hz) , 6 .83 {2H,d, J=9K2) , 7.11 
(2H,d,J=9Hz), 7.33(lH,d,J=8Hz), 7 .54 (lH,dd, J=8 and 2Hz) , 8.43 
(lH,d, J=2Hz) , 

Reference Example 4 
By following the same procedure as described in 
Reference Example 2. there were obtained the following compounds 
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(1) 4- [2- (5-Ethyl-2-pyridyl) -3-hydroxypropoxy] nitrobenzene : 
an oily substance, IR (Neat): 3250, 1330 cm"^. NMR (00013)6: 
1.23(3H,t,J=7Hz) , 2.63(2H,q,J=7Hz) , 3.35(lH,m), 4.10(2H,d, 
J=4Hz) , 4.50(3H,in), 6 . 93 ( 2H ,d , J=9Hz) , 7 .19 (lH,d, J=8Hz) , 
7.51(lH,dd,J=8 and 2Hz) , 8 . 13 ( 2H ,d , J=9Hz) , 8 .35 (lH,d, J=2Hz) . 

(2) Methyl 2-bromo-3-{4- [2-(5-ethyl-2-pyridyl) -3-hydroxy- 
propoxy] phenyl }propionate: an oily substance, IR (Neat) : 
3300, 1730 cm"^. NMR (€0013)6: 1 . 23 (3H , t , J=7Hz) , 2.62(2H,g, 
J=7HZ) , 3.0 to 3.5(3H,in), 3.68(3H,s), 4 .09 (2H,d, J=4Hz) , 4.2- 
4.6(3H,m), 6.7-7.6(6K,m) , 8 .35 (lH,d, J=2Hz) . 

Reference Example 5 
By following the same procedure as described in 
Reference Example 1, there were obtained the following 
compounds : 

• methyl 3-{ 4- [ 2-acetoxy-2- (2-pyridyl) ethoxy]phenyl} -2- 
bromopropionate. Oily substance. Yield: 54.4%. 
IR (Neat) : 1740 cm""'" 

NMR (CDOI3) 5: 2.14(3H,s)> 3 . 11 (IH, dd, J=14 and 7Hz) , 
3.38 (lH,dd,J=14 and 7Hz) , 3.69(3H,s), 4.33(lH,t, 
J=7Hz) , 4.40(2H,d,J=5Hz) 6.17(lH,t,J=5Hz) , 
6. 80 (2H,d,J=9Hz) 8 . 08 ( 2H , d , J=9Hz) , 7 . 2^*7 . 8 ( 3H ,m) , 
8.25 (lK,dG,J=5 and 2Hz) . 
' methyl 3-{ 4- [2-acetoxy-2- {3-methyl-2-pyridyl) ethoxyj phenyl} - 
2-bromopropionate . Oily substance. Yield: 30-1% 
IR (Neat) : 1730 cm""'" 

NMRCCDClj) 6: 2.09(3H,s), 2.49(3H,s), 3.12(lH,dd, 

J=14 and 7Hz) , 3. 40 (lH,dd, J=14 and 7Hz) , 3.70(3H,s), 
4. 1^-4.6 (3H,m) , 6.33 (lH,dd, J=8 and 5Hz) , 6.81(2H,d, 
J=9Hz) , 8.08 (2H,d,J=9Hz) , 7 . 2-^7 . 6 (2H,m) , 8.44 (IH, 
dd,J=5 and 2Hz) . 
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methyl 3-{4- [2-acf toxy-2- (5-methyl-2-pyridyl) ethoxyl phenyl) - 
2-bromopropionate. Oily siibstance. Yield: 61.0% 
IR (Neat): 1740 cm'^ 

NMR (CDCI3) 6: 2.19 (3H,s), 2.30(3H,s), 3.10(lH,dd, 
J=14 and 7Hz) , 3. 37 (lH,dd, J=14 and 7Hz) , 
' 4.30(lH,t,J=7H2), 4.37(2H,d,J=5Hz) , 6. 12 (lH,t, J=5Hz) , 
6.79 (2H,d,J=9H2) , 8. 06 (2H,d, J=9H2) , 7 . 2'u7 . 6 (2H,ni) , 
8.37(2H,d,J=2Hz) . 

methyl 3-{4- [ 2-acetoxy-2- (4 ,6-dimethyl-2-pyridyl) ethoxy] 
phenyl} -2-bromopropionate. Oily substance. Yield: 51.2% 
IR (Meat) : 1740 cm~^ 

NMR (CDCI3) : 2.13(3H,s), 2.28(3H,s), 2.47(3H,s), 

3.12{lH,dd,J=14 and 7H2) , 3. 38 (lH,dd, J=14 and 7H2) , 
3.69(3H,s), 4.31(lH,t,J=7H2) , 4 . 37 (2H,d, J=5Hz) , 
6-10 {lH,t, J=5Hz) , 6.7'V»7.2{6H,m) . 
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Experiment Example 
Blood sugar- and lipid-lowering activity in mice. 

0.005 % of a test compound was mixed with a powder diet 
{CE-2, produced by CLEA JAPAN) , and KKA^ mice (male, 8 to 10 
5 weeks of age, 5 mice/group) were placed on the diet for 4 
days, and allowed free access to water throughout 
the experiment. Blood samples were taken from the 
orbital veins and assayed for blood sugar by the glucose 
oxidase method and for plasma triglyceride by the enzyme method 
10 in which the produced glycerol was determined by 

means of Cleantech TG-S Kit (Yatron) , respectively. The 
respective values are expressed in terms of rate of 
lowering {%) from the values of control group not receiving 
the test compound. 
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Test compound 
(No. of Example) 


Hypoglycemic activity 
(%) 


Hypolipemic activity 
(%) 


1 


45 


47 


2 


22 


11 


3 


32 


35 


4 


45 


38 


-7 
« 


53 


58 


8 


47 


53 


9 


35 


19 


10 


40 


47 



The novel thiazolidinedione derivatives (I) according 
to the present invention exhibit excellent blood sugar- and 
lipid-lowering activity, and are of value as pharmaceuticals, 
30 such as a therapeutic agent for diabetes and therapeutic agent 
for hyperlipemia r and so forth. 
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CLAIMS 
A compound of the general formula: 



0R3 ft 
[wherein and R^ are the same or different and each represent 
hydrogen or a lower alkyl group; R^is hvarogen or an acyl 
group; n is 0 or 1] or a salt thereof • 

2. A compound as claimed in Claim Ir wherein R^ is 
hydrogen* 

3. A compound as claimed in Claim 1, wherein n is 0. 

4. A compound as claimed in Claim 1, wherein the 
compound is 5-{ 4- [2^hydroxy-2- (6-methyl-2-pyridyl) ethoxy] benzyl 
2, 4-thia2olidinedione. 

5. A compound as claimed in Claim 1^ wherein the compound 
is 5-{4 - [2 - (5-ethyl-2-pyridyl) -2 -hydroxy ethoxy] benzyl} -2 , 4- 
thiazclidinedione • 

6. A compound as claimed in Claim 1^ wherein the ^conipound 
is 5-i4 - [2-hydroxy-2- ( 5 -methyl -2-pyr idyl) ethoxy] benzyl ;-2,4- 
thiazolidinedione . 

7. A compound as claimed in Claim 1, wherein the compound 
is 5-{ 4 - [ 2 -hydroxy- 2- { 2-pyridy 1) ethoxy] benzyl] -2 ,4- 

thia zol idinedione . 

8 . A process for producing a thiazolidinedione derivative 
of the general formula; 

r2. 



CH2-CK— C=0 

(CH2)n ~ ^NK 

0R3 



O 

[wherein , R^ and n are as defined hereinafter; R^ is 
hydrogen or an acyl group] , characterized in that said 
process comprises reacting a compound of the general formula: 
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r' 



''~^^-CH-CH2-0-^~^CH2-CH -COORS 



(CH2)n 

or4 

(wherein and r2 are the same or different and each represent 
hydrogen or a lower alkyl group; r4 is hydrogen or an acyl 
group; r5 is hydrogen or a lower alkyl group; X is a halogen 
atom; n is 0 or 1] with thiourea to produce a compound of 
the general formula: 
r2 




I- CH - CH2-0-^^CH2 - (fH— C=0 
Or4 \^ 

II 

NH 

[wherein each of the symbols is as defined hereinbefore] and 
hydrolyzing the resulting compound, followed by acylating 
if necessary. 

9. A pharmaceutical composition which contains a 
thiazolidinedione derivative of the general formula: 

pl£^^ //— \ 

'%^-9"-CK2-0-^>-CH2-CH - C=0 

^^H2 ) n NH 
Or3 

II 
O 

[wherein R and R are the same or different and each represent 
hydrogen or a lower alkyl group; r3 is hydrogen or an acyl 
group; n is 0 or 1] or a salt thereof. 
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AUSTRIAN CLAIMS 

1. A process for producing a thiazolidinedione derivative 
of the general formula: 




[wherein R^, R^ and n are as defined hereinafter; R is 
hydrogen or an acyl group] , characterized in that said 
process comprises reacting a compound of the general 



formula: 



I 



CH2-CH -COOR' 



[wherein R^ and R^ are the same or different and each 
represent hydrogen or a lower alkyl group; R is hydrogen 
or an acyl group; R^ is hydrogen or a lower alkyl 
group; X is a halogen atom; n is 0 or 1] with thiourea 
to produce a compound of the general formula: 

^^«2^n 
^R^ 



CHj-CH- 



II 

NH 



C=0 
I 

NH 



0155645 



- 23 - 

[wherein each of the symbols is as defined hereinbefore] 
and hydrolyzing the resulting compound, followed by 
acylating if necessary, 

2. A process for producing a thiazolidinedione 
derivative as claimed in Claim 1, wherein is hydrogen, 

3. A process for producing a thiazolidinedione derivative 
as claimed in Claim 1, wherein n is 0. 

4. A process for producing a thiazolidinedione 
derivative as claimed in Claim 1, wherein the 
thiazolidinedione derivative is 5-[4~[2-hydroxy-2- (6-methyl- 
-2-pyridyl) ethoxy] benzyl] -2 ,4-thiazolidinedione. 

5. A process for producing a thiazolidinedione 
derivative as claimed in Claim 1, wherein the 
thiazolidinedione derivative is 5-[4-C2- (5-ethyl-2-pyridyl) - 
2-hydroxyethoxy] benzyl] -2 ,4-thiazolidinedione. 

6. A process for producing a thiazolidinedione 
derivative as claimed in Claim 1, wherein the 

thiazolidinedione derivative is 5-[4-[2-hydroxy-2- O-methyl-- 
2-pyr idyl) ethoxy] benzyl] -2 ,4 -thiazolidinedione . 

7. A process for producing a thiazolidinedione 
derivative as claimed in Claim 1, wherein the 

thiazolidinedione derivative is 5-[4-[2-hydroxy-2- (2-pyridyl) 
ethoxy] benzyl] -2 ,4 -thiazolidinedione • 

8. A pharmaceutical composition which contains a 
thiazolidinedione derivative of the general formula: 
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0 



[wherein R and R are the same or different and each 
represent hydrogen or a lower alkyl group; R^ is hydrogen 
or an acyl group; n is 0 or 1] or a salt thereof. 
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